In vitro effects of soman on bronchial smooth muscle.
The in vitro exposure of rat bronchial smooth muscle to the cholinesterase inhibitor soman (O-[1,2,2-trimethylpropyl]-methyl-phosphonofluoridate) potentiated the rapid and concentration dependent increase in the contraction induced by acetylcholine (ACh). There was a substantial increase in the response to ACh when soman was present in concentrations from 10 nM to 1 microM which correspond to a 65-100% inhibition of acetylcholinesterase (AChE). The apparent affinity (pD2) to ACh increased from 3.7 to 6.7 without any change in intrinsic activity (alpha) in this concentration interval. In contrast, soman did not alter the apparent affinity or intrinsic activity of carbachol, which supports the suggestion that the effect of soman is entirely due to its anticholinesterase activity. Soman by itself induced contraction which begun at 1-10 nM. This may be explained from its anticholinesterase activity and the subsequent increase in the synaptic concentration of spontaneously released ACh. The effect of soman on inhibition of cholinesterase and carboxylesterases have also been examined. The results demonstrate that low concentrations of soman induces contraction of the airway smooth muscle.